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{ Suturated Aerosol Hygroscopity |
in Southern California during RF23 |

Key Research Interests

1) Composite and investigate subsaturated aerosol
average growth factors in specific emission source air
masses for all flights during SEAC4RS.

Case Study: Boundary Layer Transect Through the LA Basin

A long, low-level (< 500 mAGL), transect from Yuma, Az., through Banning Pass and the
LA Basin, over the San Gabriel Mountains, and finishing in Palmdale, Ca., was conducted
at the end of RF23.

In the area near Yuma, Az., the hygroscopic growth was relatively high compared to
background samples (kappa between 0.5 and 0.6) and organic mass fractions of ~50%.
Agricultural use lands in the El Centro, Ca., area and up through Banning Pass had
moderate growth, with kappa values between 0.25 and 0.50, similar to background
samples, with total aerosol mass concentrations of less than 4.0 ug m=.

Entering into the LA Basin, the wind direction changed from out of the East to out of
the West and the total aerosol mass concentration spiked to 10.6 ug m™. The organic
mass fraction of aerosols increased to ~84% and kappa decreased to below 0.1. The total
mass steadily increased through the basin up to 19.3 ug m™ before going over the San
Gabriel Mountains and down into Palmdale, Ca., where the total mass concentrations
returned to below 4.0 ug m™ and the organic mass fraction decreased to below 45%.
Much higher hygroscopic growth was seen in the Palmdale, Ca., area with kappa values
between 0.5 and 0.6.

Similar measurements were collected in 2010 during CalNex by Hersey, et al. (2013);
however, they report seeing the opposite trends in organic mass fractions and
hygroscopic growth. Traveling west to east from the LA Basin, through Banning Pass,
and out into the Imperial Valley, organic fractions increased, and hygroscopicity
decreased steadily. While their measurements are averaged over 17 flights compared to
the single transect performed here, the complete switch in results is of interest and will
be investigated further using size-resolved composition data to aid in analyzing the
hygroscopic response observed during RF23.

Figure 3. The flight path for the RF23 transect through the LA Basin is plotted over
Google Earth and color coded with the hygroscopicity parameter "kappa" (Petters and
Kreidenweis, 2007), where a value of zero indicates non-hygroscopic material and
increases with increasing hygroscopicity. Aerosol mass composition from the AMS s
depicted with pie charts. See inset (b) for composition details. Numbers adjacent to the
flight path indicate the time (UTC) in seconds past midnight at that point of the flight. Inset
(a) includes the aerosol GF vs. RH response for RF23, color coded by the region of the
transect. Inset (b) is a copy of Figure 7 from Hersey, et al. (2013), where similar
measurements were made during the CalNex field campaign.
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2) Explore effects of cloud processing on aerosol
hygroscopicity of advected air masses as well as
impacts on water uptake properties from increases/
decreases in photo-oxidation rates in the presence of
cloud layers.

- 160

5

|

GF-Derived x (1 min resolution)

. “F . e 1 T = ! m@m GF-Derived x (Region Average)
& - .

A
- =g= BC Coating Thickness (Region Average)
E = - '

oy . .f;_..-_' . .. & ‘} =
L ?ﬂ*.« ' = _r.n:!r"_"'_.-_'; - J
< Banning Pass| = -

[ ]
E - 150

[ ]
[ ]
e 2 140

LA Basin i

= 130

u -

bng BEach Pasader:
® (Central Basin

| |

) M :
£ 3 Y T m W. Basin m
X - 3 C =

3) Investigate the effects of aging on biomass burning
hygroscopicity and validate sub-1.0 growth factors
observed in air masses containing freshly-emitted

biomass burning aerosols.
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1175 4) Analyze agreement between the sub- and super-

saturated derived kappa values with an emphasis on
biomass burning emissions. Examine compatibility
between size-resolved and Dbulk, subsaturated
hygroscopic measurements.
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5) Determine applicability of using simple mixing rules
in subsaturated aerosol growth estimates using size-
resolved aerosol chemistry data.
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